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The Test-Anal ysi s Model (TAM) serves as the bridge between the 
loads model and the corresponding modal test whose purpose Is to 
verify the validity of the loads model. It is obvious that the 
TAM must be compatible with the measurements of the modal test. 
Since instrumentation limitation, the TAM degrees-of-f reedom will 
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Analytical Model Updating 


These are the criteria Tor TAM 


630 



L 



631 


The governing equation begins at the spacecraft/ 1 aunch vehicle 
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GOVERNING EQUATIONS FOR PAYLOAD/LAUNCH 
VEHICLE COMPOSITE SYSTEM 
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Statically determinate interface between the spacecraft and 
launch vehicle is assumed. 
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STATICALLY DETERMINATE SUPPORTED PAYLOAD 
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ING PAYLOAD TO LAUNCH VEHICLE, A SUBSET OF THE 
LAUNCH VEHICLE DOF {X|}. 



The spacecraft responses are decomposed into rigid-body motion 
and elastic motion. It should be noted that only the elastic 
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PAYLOAD MOTION DECOMPOSITION 
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DENOTED AS RIGID-BODY MASS. 
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JSPS_ GENERALIZED COORDINATES 
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RELATED TO EFFECTIVE MASS 
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LAUNCH VEHICLE/SPCECRAFT 
INTERFACE ACCELERATION 
LONGITUDINAL (Z) DIRECTION 
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TIME (sec) FREQUENCIES (Hz) 

DATA SET = 3 DATA SET » Q » 50 

STIFF1 GLL86 + L/V 7301 0 TUNE l/F Z STIFF1 GLL86 + L/V 7301 0 TUNE -l/F Z 



The model reduction procedure will be demonstrated by the Gal 11 
spacecraft . 
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The Galileo spacecraft has a complex structural system, 
detailed finite element model is required for the loads analysis 
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GALILEO SPACECRAFT CORE STRUCTURES 
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The final loads model contains 10,000 degrees-of-f reedom. 
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JPL GALILEO NASTRAN MODEL 


ORIGINAL FAC” [3 

OF POOR QUALITY 
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These are the frequencies predicted by the loads model. 
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FREQUENCY PREDICTION 
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MODES DESCRIPTION 
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19. 36 LOCAL MODE, BOTH MAG. CAN. & -X 

RTG IN z-D IRECTION MOTION, IN PHASE 
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EFFECTIVE MASS 


SUM 
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NUMBER OF 
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MODAL ACCELERATION 
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KINETIC ENERGY DISTRIBUTION 
FOR GLOBAL MODE 


KINETIC ENERGY FOR MODE 7 JFL DATA 
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9090 



0.0011 

9093 

0.0030 


0.0011 

9073 



0.0013 

9093 

0.0019 


0. 0018 

9111 

0.0019 

0.0000 

0.004* 

9113 

0.0019 

0.000* 

0.0038 

9119 

0. 0039 

0. 0001 

0. 009* 

9604 

0.0003 

0.0000 


9610 

0. 0001 

0.0000 


6003 

0.0003 


0. 0001 

6003 



0.0001 

6100 

0.0003 

0.0007 

0.0013 

6309 



0.0004 

7090 

0.0000 

0. 0001 

0. 0089 

7990 

0.0000 

0. 0001 


8090 

0. 0194 

0.0300 

0. 0000 

80*0 

0.0000 

0.0000 

0.0000 

8130 

0.0009 

0.0077 

0.0002 

9104 

0.0000 

0.0000 


9114 

0.0000 

0.0003 


9139 

0.0003 

0.0000 


9404 

0.0000 

0.0000 


9414 

0.0000 

0.0000 


9439 

0.0000 

0.0000 



0. 009* 
0. 0030 




0. 034* 
0. 0*31 
0. 0377 
0. 0*90 
0. 0037 
0. 003* 


0.0001 

0. 0001 

0. 0000 

UL1074J 

0. 0001 

0. 0000 

0. 0000 

0. 0901 

0. 0001 

0. 0001 

0.0000 

0. 0873 

0. 0001 

0.0000 

0.0000 

0. 0433 




0.0037 

0.0000 



0. 0094 




0.0037 

0.0000 



0. 0099 


0. 0017 
0.0039 
0. 0017 
0 . 0000 

0. 0000 0. 0000 0. 0043 

0. 0194 
0. 0144 
0. 0133 
0 . 0010 
0 . 0011 
0. 0041 
0.0013 
0. 0037 
0. 00*9 
0.00*3 
0.0093 
0. 0003 
0 . 0001 
0. 0009 
0 . 0001 


0.0004 

0.0000 

0. 0001 

0. 003* 
0. 0004 

0.000* 

0. 0001 

0.0000 

O. 0097 

0.0003 

0.0009 

0.0000 

^ 11*91 

0.0032 

0.0033 

0.0000 

0.0419 

0.0000 

0.0000 


0. 0001 

0. 001* 

0. 0010 

0.0002 

0. 0112 
0.0000 


0.0003 

0.0003 

0.0000 

0.0000 


0.3*20 0.4043 0.3319 0.00*4 0.009* 0.0003 1.0000 
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JPL 


KINETIC ENERGY DISTRIBUTION 
FOR LOCAL MODE 


KINETIC ENERQY FOR MODE 10 JPL DATA 


ORIGINAL PAGE IS 
OF POOR QUALITY 


GRID DOF 

X 

Y 

Z RX 

119 

0. 0000 

0. 0000 


379 

0. 0000 

0. 0000 

0. 0000 

841 

0. 0000 

0. 0000 

0. 0000 

2130 

0. 0000 

0. 0000 

0. 0000 

2340 

0. 0000 

0.0001 

0. 0000 

2330 

0. 0000 

0. 0002 

0. 0000 

2740 

0. 0000 

0. 0001 

0. 0000 

3073 

0. 0000 

0. 0000 

0. 0000 

3076 

0. 0000 

0. 0000 

0. 0000 

3160 

0. 0000 

0. 0001 

0. 0001 

3260 

0. 0002 

0. 0002 

0. 0000 

3360 

0.0000 

0. 0001 

0. 0002 

3460 

0. 0001 

0. 0000 

0. 0000 

3330 

0. 0000 

0. 0000 

0. 0000 

3333 

0. 0000 

0. 0001 

0. 0000 

3630 

0. 0000 

0. 0000 

0. 0000 

3663 

0. 0000 

0. 0001 

0. 0000 

4123 

0. 0000 

0. 0000 

0. 0000 

4128 

0. 0000 

0. 0000 

0. 0000 

4233 

0. 0000 

0.0000 

0.0000 

4401 

0. 0000 



4418 

0. 0000 

0. 0000 

0. 0000 

3001 

0. 0000 

0. 0000 

0. 0001 

3004 

0. 0000 

0. 0000 

0. 0005 

3008 

0. 0000 

0. 0000 

0. 0003 

3009 

0. 0000 

0. 0000 

0. 0001 

3030 



0. 0001 

3032 

0. 0000 


0. 0001 

3072 



0. 0001 

3092 

0.0000 


0. 0001 

Sill 

0. 0000 

0. 0000 

0. 0004 

3112 

0. 0000 

0.0000 

0. 0004 

3113 

0. 0000 

0. 0000 

0. 0004 

3604 

0. 0000 

0. 0000 


3610 

0. 0000 

0. 0000 


6002 

0. 0006 


0. 0018 

6003 



0. 0015 

6100 

0.0006 

0. 0002 

0 0046 

6205 




7030 

0.0000 

0.0000 

0. 0000 

7330 

0.0000 

0.0000 

0.0000 

8050 

0.0000 

0.0000 

0. 0000 

8060 

0. 0000 

0. 0001 

0.0000 

8130 

0.0000 

0.0036 

0.0000 

9104 

0. 0000 

0. 0000 


9114 

0. 0000 

0.0000 


9123 

0. 0001 

0.0000 


9404 

0. 0000 

0.0000 


9414 

O. 0000 

0.0000 


9423 

0.0000 

0. 0000 



0. 0017 

0. 0030 

0. 9909 


RY RZ 


O. 0000 
O. 0000 
0 . 0000 
0 . 0000 
O. 0001 
0 . 0002 
O. 0001 
0 . 0000 
O. 0000 


0. 0000 

0. 0000 

0. 0000 

0. 0001 

0. 0000 

0. 0000 

0. 0000 

0. 0004 

0. 0000 

0. 0000 

0. 0000 

0. 0003 

0. 0000 

0. 0000 

0. 0000 

0. 0001 




0. 0000 

0. 0000 



0. 0001 




0. 0000 

0. 0000 



0. 0001 


0 . 0000 
0 . 0000 
0 . 0000 
0 . 0000 

O. 0000 O. 0000 0. 0000 

0. 0001 
O. 0005 
O 0003 
0. 0001 
O. 0001 
O. 0001 
0. 0001 
O. 0001 
0. 0004 
O. 0004 
0. 0004 
0. 0000 
0 . 0000 
0. 0024 
0. 0015 


0. 0012 

0.0000 

0. 0004 

0 0070 





0.0000 

0. 0000 

0. 0000 

0 0000 

0.0000 

0.0000 

0. 0000 

0. 0000 

0. 0008 

0.0000 

0. 0000 

0. 0008 

0.0000 

0. 0000 


0. 0001 

0.0000 

0.0000 

0.0000 

0. 0036 


0 . 0000 
0 . 0000 
0 . 0001 
0 . 0000 
0 . 0000 


0. 0020 0. 0000 0. 0004 1. 0000 
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TAM PREDICTION 



37.35 Thruster Boom In 
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FREQUENCY AND EFFECTIVE MASS COMPARIONS 
FOR TAM AND LOADS MODEL 
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